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Byoung-Hee Choi* & Hiroyoshi Ohashi* : Diversity of 
Hedysarum vicioides (Leguminosae) in East Asia 

h*tm v * y ¥ 

LTfob, ^0^ 

7 '•>"< U 7/$* l^fSiRc^ixfe Hedysarum vicioides Turczaninow <t iFl^fl <k 

btftV' i t < , '7-< ') 7/^P>fB<c $btz H. esculentum Ledeb. 3dJ;£K77 
>J — ^i§!$/£nblBIRc ?fritc H. ussuriense Schischk. & Komar. 4C®V/ — A E Ltl 
SfcKtV'S (4UII 1958, Ohwi 1965, A#- 1965, 1982, -/t;jc 1982, A# * 4b 

ill 1983)o L^L, 77. esculentum (ftff 1977), ttzht H. ussuriense (A# 1953, 
4bW*ftH 1961) £ t 4^>2> 0 ^b^^ci'-lA < 77. elongatum 

Fisch. A. alpinum L. 0g£f|£ L'C®DA7ctl Hliofc ( f #CW • 

1925, A# 1930)o — H, d Fedt- 

chenko (1902) «£ o X~y^< ) 7j§t 77. alpinum L. var. vicioides 

(Turcz.) Fedtsch. P> 0 V Jr 7 =F4r var. japonicum Fedtsch. iL'ClA^IJL 
fz o C0f, JK (1939) It >; 7g! H. vicioides bX\KML, 77. 

Iwawogi Hara t Ltz 0 H(1939) V 7 jiii'tij'l'fg 

M&fot OW'CifcV'/S* h 0 

tz 0 Fedtschenko (1939) IftHkdzlU®-d 9 Jr V >¥ jCgrBl'T H. komarovii 

Fedtsch. ^13® LJiliiE htz a H. vicioides lepb^& t < , 

£. b “dOJ^ h% b LAo 

Handel-Mazzetti (1933) l£4i|!|10'i. Hedysarum esculentum , rf|I17:B^ 

0%O&£ H. vicioides hWts.'b’Z.b'^Tr-^ LtV5 0 L, Liu (1955) £ 
#tt%Bgg(1983) A. vicioides Z> t L7id 0 , 7li^- 

ii#x."Cl'?)o fit, Handel-Mazzetti (1933) li|0 77. esculentum i-t 

i b jK< , 3JSS)f*;5y)il'£ E "C var. taipeicum Hand.-Mzt. t K#ULfc 0 
077. taipeicum (Hand.-Mzt.) Fu (1981) fltlbJltl'So ftStU(SSIlil) 
^•^•V)f#|34bnl50 4 0i£7 7 ) -$§I8$0 77. ussuriense t |W|—ffi 7: LTMDA'Cl' £ 
(Park 1974, jR4blp^tt%S& 1976, Flora Koreana 1979) „ 
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77. vicioides 4“7j;;b'U> 77. vicioides s. 1. scol'-tif^:, 

f7c, 77. alpinum k 77. vicioides s. 1. £ OgfK^&t&jhf L7c 0 

Hedysarum vicioides s.l. 0^M 

JaU© Hedysarum vicioides Turcz. &£ sect. Obscura fcJUL, V 

^ H‘ vicioides ($£H), 77. esculentum, H. taipeicum, H. ussuri- 

ense, H. Iwawogi, H. komarovii o £ X 5 

EflJ-etSo 9 2-3f£Jt<, ±»^8S*m£a3% 

^■e, fifeofli J: & %^SH)t*0IH12& s JK< » <, ISl'Wvitt, 

77. vicioides i£l§;5»/Jvj^#§ J; £s < , fl-jf: cDfpfltlg i 0 (Turcz- 
aninow 1840) 0 -^hKMLX H. esculentum l£l§;6'U>7E$§ J; , ttJfopffiltt^k 

IrZ&M <EfS#$tL'Cl'2) (Ledebour 1841) 0 L^L, : &kltlf<DM<D-9:'glit : !g: 

Flora USSR (Fedtschenko 

1948) tli H. esculentum ^ H. vicioides op y / =- A k b'MktEff® 
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9 • 4|©€, 77. 

vicioides k<Of^^tl^hht^^ 0 LtlfcJII (1958)#€>ftl'0 £ 5 r. UFib 
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tg*, mm, 

bfafcMtf&Zo 

f bM<Oj&'.r\H. vicioides (DOP —- 
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P -H 77. ussuriense itWM, B^jiH F :t F ¥iifgl2:< TM>5>4 b WM^h b , 
L'Cff S^CSlll®. var. taipeicum ht-'l'^op^filfeX,' k k L"C®. 

' b±tf bkiX^iz 0 
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(flfxJ^&lJLl, s. Matsuda, TUS 106214), 0P^-T?M®(^5Sfir, H. Hara 2930a & b, 
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M£S*C£2> 0 ’Jfcitpa®, Mj&UUK 

mx*&?> 0 L^L, (J. Ohwi 2775, TNS 231938) 

04 5^:26, L t, ->"*< P 7 M H. 

vicioides k 77. esculentum ItgBiR (Fedtschenko 1948, Karavaev 1954) 4rJL&<*: 
I'-fHi'J'Mi/ZMMfBffMX&t), B#, #g, 7xp-, ^SXMbb&Mk l£E£iJ 
2> k&fofazo 'k^PTi H. vicioides jcot't ^ 

: 77. vicioides 10-12 mm £ (Fedts- 
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Fig. 1. Variation in length of racemes (excluding the peduncle) and number of flowers in 
Hedysarum alpinum (*), H. vicioides subsp. japonicum var. japonicum (O). var. 
chinense (□) and var. taipeicum (A). 


chenko 1948) 0 L~€, 401111 Lfc0#51, VxV-, 

(12-) 14-19(-25) mm t) , y 

TEff (Fig. 1): 0 &&•?!£, 

10-20Jc^*L-Cot, 
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%J itJEltl4o Ul'So L^L, 
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@^J|0 % 7-1.5ftl<E0.2-0. 5{$J5:l'o Var. taipeicum *0^:$ 

7? H. vicioides s. 1. 04 s “trttftfeL"tt'5 0 

Hedysarum vicioides Turcz. s.I. <£ H. alpinum L. 

if. vicioides Q£g|) £ H. alpinum <D%$\\&h LX, ^©feETE/T^Jft^/^liLLkf 
Pjixtl'-fco H- alpinum itJSK'£ ii-xtL'C #. vicioides friftfefE 

t’ltlfftll'o L^L, iKPjOili'flioKMi LT£#*t?£>Ss&»£$:5»ilSfr$ 
ix’C#"fCo ?E0fei-WL'O£ H. alpinum »CHttt^STEwi^^nbtltV'% (Fedts- 
chenko 1902, Northstrom 1974) 0 Edt, v> 72 Lfc <E 

HP^ //. alpinum 7r 

HUPfSP * X L, TOlOi flEf£ L tc €2fi Affile ££ £ ©»c L“C, H. 
vicioides (iE>& f£ Lfc43/?fi(fex. %i)*j£ l it.i ! Zlr£M^i'X 

hho H. alpinum 

$ < , j; //. vicioides Xtit&fLM^'&'fi'bjk 

l£fc, 3f[.7 v> 7 Trit H. alpinum ft H. vicioides < , ^f£0?E;^ 

o< (Fig. 1) Q ^Oi&® 5 o“€t'£ £ <E/5>0 H. vicioides 

ht H. alpinum l"tf iSOiif §L®fcix?) 0 

Hedysarum vicioides ^*1 <t 5^^ 


Key to the infraspecific taxa of Hedysarum vicioides 

1. Leaflets linear oblong, corolla 10-12 mm long.subsp. vicioides 

1 Leaflets ovate or narrowly ovate, corolla (12—) 14-19 (-25) mm long. 

.subsp. japonicum 

2. Lowest calyx-teeth 2 times as long as the calyx-tube, others 0. 5-1 times 

long.var. taipeicum 

2. Lowest calyx-teeth 0.7-1.5 times as long as the calyx-tube, others less 
than 0.5 times long 

3. Inflorescences elongated, and bearing flowers from the lower part_ 

. var. chinense 

3. Inflorescences short, and bearing flowers from the middle part . 

.var. japonicum 


4. Ovary and fruit glabrous .f. japonicum 

4. Ovary and fruit pubescent.f. pilosum 
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Fig. 2. Distribution of Hedysarum vicioides and its infraspecific taxa. 
Area hatched: ssp. vicioides (cited from Karavaev (1954)) ; ssp. 
japonicum var. japonicum\ H: var. chinense ; ▲: var. taipeicum. 



Hedysarum vicioides Turczaninow in Bull. Soc. Nat. Mosc. 13: 69 (1840) — 
Fedtschenko in FI. USSR 13: 280 (1948)—Karavaev in Bot. Mat. Gerb. Inst. 
Akad. Nauk SSSR 16: 234 (1954)—Liu in FI. Ill. PI. Prim. Sin. Legum. 450 
(1955)—Kitagawa in J. Jap. Bot. 33: 163 (1958) ; Neo-Lineam. FI. Manshu. 402 
(1979) ; in Ohwi, FI. Jap. 901 (1983)-Ohwi, FI. Jap. ed. Engl. 563 (1965) ; FI. 
Jap. ed. rev. 797 (1965)— Okuyama, Col. Ill. Alp. FI. Jap. 107 (1966)—Ohashi 
in Satake et al., Wild. FI. Jap. 2: 200 (1982)—Shimizu, New Alp. FI. Jap. Col. 
213 (1982)—Icon. Cormophyt. Sin. 2: 439 (1983). 

H. esculentum Ledeb. in Denks. Bot. Ges. Regensburg 3: 112 (1841)—Forb. 
& Hems, in J. Linn. Soc. Bot. 23: 169 (1887). 
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n 63 j 

subsp. vicioides 

H. esculentum Ledeb., FI. Ross. 1 : 707 (1842). 

H. sibiricum Poir. /3. albiflorum Ledeb., l.c. 707 (1842). 

H. elongatum Fisch. var. albiflorum Ledeb. sensu Fedtschenko in Bull. Herb. 
Boiss. 7: 256 (1899). 

H. alpinum L. var. vicioides (Turcz.) Fedtsch. in Act. Hort. Petrop. 19: 
259 (1902). 

Distribution. East Siberia. 

subsp. japonicum (Fedtsch.) Choi & Ohashi, comb. nov. 

H. esculentum Ledeb., sensu Handel-Mazzetti, Symb. Sin. 7: 562 (1933). 
var. japonicum (Fedtsch.) Choi & Ohashi, comb. nov. 

H. esculentum Ledeb., sensu Fr. et Sav., Enum. PI. Jap. 1 : 99 (1873)—Boiss. 
in Bull. Herb. Boiss. 6: 667 (1898)—Makino in Bot. Mag. Tokyo 16: 68 (1902) ; 
New Ill. FI. Jap. 306 (1977)—Matsumura in Bot. Mag. Tokyo 16: 50 (1902). 

H. elongatum Fisch., sensu Fedtsch. in Bull. Herb. Boiss. 7: 256 (1890), 
p. p. quoad pi. ex Japonia. 

H. alpinum L. var. japonicum Fedtsch. in Act. Hort. Petrop. 19: 259 (1902). 
H. elongatum Fisch. var. albiflorum Ledeb. sensu Makino & Nemoto, FI. 
Jap. 273 (1925) ; 1. c. ed. 2, 573 (1931). 

H, ussuriense Schischk. & Komar, in Not. Syst. Herb. Bot. USSR 6: 11 
(1926)—Fedtschenko in FI. USSR 13: 280 (1948)—Ohwi, FI. Jap. 684 (1953) — 
Kitamura & Murata, Col. Ill. Herb. PI. Jap. 2: 94 (1961)—Pavlova in Not. 
Syst. Herb. Bot. USSR 6: 42 (1971)—Park, Herb. PI. Kor. Dicot.: 232 (1974) 
—FI. PI. Herb. Chin. Bor.-Orient. 5: 124 (1976)—FI. Koreana (Pyongyang), 
Appendix: 166 (1979). 

H. Iwawogi Hara in J. Jap. Bot. 15: 452 (1939) ; in J. Fac. Sci. Univ. Tokyo 
sect. 3, 6: 79 (1952). 

H. komarovii Fedtsch. in Shorn. Pres. Akad. Nauk Komarov: 739 (1939) — 
Pavlova, l.c. 42 (1971). 

H. setigerum Turcz. sensu Jung, Kor. FI. 2: 345 (1955)—Lee, in Bull. 
Seoul Nat. Univ. Forests 6: 25 (1969). 

H. hedysaroides Schniz. et Thell. sensu Lee, l.c. 25 (1969). 
f. japonicum (Fedtsch.) Choi & Ohashi, comb. nov. 

H. alpinum L. var. japonicum Fedtsch. subvar. glabrum Ohwi in Bot. Mag 
Tokyo 44: 573 (1930). 
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H. ussuriense Schischk. & Komar, f. glabrum Ohwi, FI. Jap. 634 (1953). 
Distribution. Japan (Honshu, Chubu and Tohoku Districts and western 
Hokkaido), northern Korea and southern Ussuri. 

Specimens examined (Those of Japan are excluded). N. Korea. Hamgyong- 
puk Prov., Habsu-Tohwadong, July 25, 1930 J. Ohwi 2690 (TNS) : Kwanmobong, 
Aug. 3, 1932 Y. Saito 177 (KYO) : Nojungryung, Shinmusung, Aug. 7, 1914 T. 
Nakai 3402 (TI) : Mt. Paekdu, around a hot spring, Jun. 30, 1943 K. Yoshimizu 
(TNS) : Mt. Paekdu, Aug. 1913 T. Mori 79 (TI) : Mt. Paekdu, Aug. 1913 T. 
Mori 34 (TI & SA) : Mt. Paekdu, July, 1931 T. Ishidoya (KYO) : Mt. Turyu, 
July 26, 1930 (TNS): Mt. Turyu, July 26, 1930 J. Ohwi 2775 (KYO). Mt. 
Potaesan, July 11, 1917 M. Furumi 224 (TI). Mudubong, Aug. 12, 1914 Y. 
Ikuma (TNS) : Mudubong, July 30, 1917 M. Furumi 349 (TI). S. Ussuri. Prov. 
Primorje; near Nachodka, mons Sestra in calcareis, July 3, 1969 N. Pavlova 
5684 (BM, E and MAK). 

f. pilosum (Ohwi) Kitagawa in J, Jap. Bot. 33: 163 (1958) ; in Ohwi, FI. 
Jap. 901 (1983)—Ohwi, FI. Jap. ed. rev. 797 (1965)—Shimizu, New Alp. FI. 
Jap. Col. 214 (1982). 

H. alpinum L. var. japonicum Fedtsch. subvar. pilosum Ohwi in Bot. Mag. 
Tokyo 44 : 573 (1930). 

H. Iwawogi var. pilosum (Ohwi) Hara in J. Jap. Bot. 15: 453 (1939). 

H. ussuriense Schischk. & Komar, f. pilosum Ohwi, FI. Jap. 634 (1953). 
Distribution. Japan (Honshu, Chubu District) and northern Korea. 
Specimens examined. Japan. Yamanashi Pref., Mt. Kitadake-sanso, alt. 
2730 m. July 31, 1983 H. Iketani 1013 (TUS) : Mt. Kitadake, alt. 2600 m. 
Aug. 25, 1949 T. Yamazaki (TI) : Shirane-san, Noutori-dake, July 27, 1918 Y. 
Ogura (TI). Gunma Pref., Mt. Tanigawadake, Aug. 25, 1979 K. Midorikawa 
1202 (TI). Nagano Pref., Inasato-mura, Mibugawa, alt. 1600m. July 18, 1954 
H. Matsuda (TI) : Mt. Kogochi, Aug. 5, 1964 S. Hojo (TI) : Mt. Ikeguchi, Aug. 
3, 1958 K. Katsumata (TI) : Azumi-mura, Okumataziro, Aug. 1953 & Aug. 
1958 S. Aoyama (TI) : Nekodake, Aug. 4, 1957 C. Ohkawa (TNS) : Shiraiwaga- 
dake, Aug. 27, 1967 H. Takei (TNS) : Mt. Togakushi, Okusha-Happonirami, 
Aug. 25, 1979 K. Midorikawa 1202 & 1251 (TI) : Mt. Togakushi, Sept. 25, 1972 
Y. Takeuchi (TUS) : Sanada-machi, Sugadaira, Aug. 17, 1966 S. Kobayashi 
2730 (MAK) : Kamiina-gun, Senjyo-dake, alt. 3000 m. Aug. 3, 1956 Eyama 14704 
(MAK) : Senjyo-dake, July 31, 1949 I. Hurusawa (TI) : Mt. Nishihodaka-dake, 
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Sept. 1, 1977 K. Midorikawa (TI&TUS). Toyama Pref., Okukurobe, Washuu- 
Suishou, Aug. 16, 1962 S. Okamoto (TNS). Niigata Pref., Mt. Naeba, alt. 1600 
m. July 30, 1950 M. Takeuchi (TI) : Mt. Naeba, July 20, 1936 S. Sugaya (TUS) : 
Mt. Naeba, Aug. 25, 1973 T. Naito (TUS) : Mt. Amakazari, Aug. 3, 1956 H. 
Takei (TNS) : Mt. Amakazari, Aug. 23, 1903 N. Nakagawa (MAK) : Nakaku- 
biki-gun, Myoukou-san, Aug. 18, 1904 T. Kurihara (MAK). N. Korea. 
Hamgyongpuk Prov., Mt. Kwanmosan, July 19, 1918 T. Nakai 7205 (TI). 
var. chinense Choi et Ohashi, var. nov. 

Affine Hedysaro vicioidi var. vicioidi, sed foliolis ovatis vel angusto-ovatis 
et petalis 12-20 mm longis differt. Etiam proximum H. vicioidi var. japonico 
est, sed inflorescentiis elongatis et a parte inferiore cum floribus differt. 

Distribution. China (Hopeh, Shansi, Innermongolia and Szechwan Provinces). 
Type. China. Innermongolia Prov.; Tatsingshan, July 15, 1960 Z. C. Ma et 
al. 7 (TUS 95955—Holotype). 

Other specimens examined. China Hopeh Prov.; Hsiawutaishan, alt. 2500 
m. Aug. 28, 1950 Y.W. Tsui 2815 (PE) : Hsiawutaishan, alt. 1800 m. July 26, 
1931 T. P. Wang 766 (E). Innermongolia Prov.; Houhe-Wuchuan, Aug. 28, 
1943 M. Togashi (TI) : Tatsingshan, Halachingkow, valley, alt. 1200 m. July 22, 
1931 W.Y. Hsia 2726 (PE & E) : Ulanqab Meng, Bailingmiao, Aug. 28, 1943 M. 
Togashi (TI) : Wulashan, alt. 1700m. Aug. 20, 193? W.Y. Hsia 3080 (E). 
Shansi Prov. ; Ningwu, Tsingchenan, alt. 6000ft. Aug. 13, 1930 W.Y. Hsia 1540 
(PE). Szechwan Prov. ; Kuan-hsien, alt. 3500-4000 ft. July 15, 1928 W.P. Fang 
2252 (E) : Sungpan-hsien, Aug. 11, 1928 W.P. Fang 4173 (E). 

var. taipeicum (Hand.-Mzt.) Liu [in FI. Ill. PI. Prim. Sin. Legum. 450 
(1955), comb, subnud.] ex Choi et Ohashi. 

H. esculentum Ledeb. var. taipeicum Hand.-Mzt., Symb. Sin. 7: 562 (1933). 
H. taipeicum (Hand.-Mzt.) K. T. Fu, FI. Tsinlingensis 1(3): 72 (1981). 
Distribution. China (Shensi Province) and S.E. Tibet. 

Specimens examined. China. Shensi Prov., Taipeishan, on way from Tatien 
to Towmukung, July 18, 1938 T.N. Liou & P.C. Tsoong 2288 (PE) : Taipei¬ 
shan, on way from Tatien to Pinganszu, Sept. 6, 1937 T.N. Liou & P.C. 
Tsoong 661 (PE). S.E. Tibet. Showa Dzong, in open valleys, alt. 8500ft. 7. 
6, 1947 F. Ludlow, G. Sherriff & H. H. Elliot 13096 (TI). 

We are very grateful to the curators of the following herbaria for access 
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to or lone of specimens used in the present study; British Museum (Natural 
History), London (BM) ; Royal Botanical Gardens, Edinburgh (E) ; Institute of 
Botany, Academia Sinica, Beijing (PE) ; College of Agriculture, Seoul National 
University (SA) ; Department of Botany, Faculty of Science, Kyoto University 
(KYO) ; Faculty of Science, Tokyo Metropolitan University (MAK) ; Depart¬ 
ment of Botany, National Science Museum, Tokyo (TNS) ; Department of 
Botany, Faculty of Science, University of Tokyo (TI). Choi wishes to express 
his our gratitude to Dr. Yun Shik Kim, Professor, Department of Biology, 
College of Science, Korea University and Dr. Yoichi Tateishi, Biological Insti¬ 
tute, Faculty of Science, Tohoku University for their encouragement. 

Summary 

The taxonomic problems of Hedysarum vicioides Turcz. and H. alpinum L. 
are discussed. H. vicioides is well distinguished from H. alpinum in having 
persistent bracts and densly appressed-hairy calyxes in addition to the known 
differences in flower-color and inflorescences. H. vicioides is distributed dis¬ 
junctively in Japan (C. & N. Honshu and W. Hokkaido), N. Korea, S. Ussuri, 
E. Siberia and C. and SW. China. The species is differentiated into several 
infraspecific taxa in these regions. Subsp. japonicum (Fedtsch.) Choi & Ohashi 
is distinguished from subsp. vicioides in E. Siberia by the shape of leaflets and 
length of corolla. Three varieties of subsp. japonicum are recognized with 
proper region; var. japonicum in Japan, N. Korea and S. Ussuri; var. taipeicum 
(Hand.-Mzt.) Liu ex Choi & Ohashi in SW. China; and var. chinense Choi et 
Ohashi in C. China. Var. japonicum has two forms in Japan and Korea, i.e., 
f. japonicum and f. pilosum (Ohwi) Kitagawa. 
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F+ (T^fSjjA#?) Hiroyoshi Ohashi : A new name for a 
variety of Rhamnus japonica (Rhamnaceae) 

'V-r s 9 p 5 

Rhamnus japonica Maxim, var. senanensis (Koidz.) Ohashi, comb. nov. 

R. senanensis Koidz. in Bot. Mag. Tokyo. 32: 259 (1918). 

R. senanensis var. parvifolia Honda in Bot. Mag. Tokyo. 51 : 94 (1937). 

R. japonica var. decipiens Maxim, f. senanensis (Koidz.) Hara in Bot. Mag. 
Tokyo 64: 79 (1951) ; Enum. Sperm. Jap. 3: 129 (1954). 

R. japonica var. parvifolia (Honda) Sugimoto, New Key Jap. Trees 470 
(1961) ; Kitamura & Murata, Col. Ill. Woody PI. Jap. 1 : 252 (1971). 
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